This observational study assessed the potential role of the intubating laryngeal mask airway (ILMA™) for use by emergency care givers with limited laryngoscopy skills.
Establishment of a secure airway is fundamental to the resuscitation of the critically ill patient. This is usually achieved by direct laryngoscopy and tracheal intubation. It is often performed by "occasional intubators"-paramedical and medical personnel who intubate infrequently. The circumstances are usually far removed from the elective surgical lists where they probably received their training.
In trauma there is a high index of suspicion that the cervical spine may be damaged and the neck is immobilized prior to any airway procedures. During laryngoscopy and intubation the head and neck are maintained in the neutral position by manual in-line stabilization. Neck immobilization makes both laryngoscopy and facemask ventilation more difficult 1 . The LMA-Fastrach intubating laryngeal mask airway (ILMA™) (Laryngeal Mask Company Ltd) was designed to allow both ventilation and blind intubation after placement. It is best inserted with the head in a neutral position (on one pillow) and only requires limited mouth-opening 2 . The insertion technique is easy to learn. A high success rate (97%) in a manikin has been demonstrated after a 60 second training program 3 . In a study on cadavers, inexperienced participants achieved adequate ventilation 92% of the time on first insertion, higher than with a conventional laryngeal mask (LMA) 4 . The ILMA is easier to insert than the LMA in patients with manual inline stabilization 5 . However, like the LMA, the presence of a stiff neck collar 6 and cricoid pressure 7 reduce the success of placement.
This observational study was devised to ascertain if the ILMA is a useful device for use by occasional intubators in the simulated trauma setting.
MATERIALS AND METHODS
Approval from the statewide ethics committee was obtained. Occasional intubators were defined as those ambulance officers or emergency department medical officers who had previously received formal intubation training and performed intubation more than once but less than fifty times per year. Naïve intubators were those emergency department residents who had received some formal education but had never intubated a patient. All participants attended a short instruction course in which they watched a video about the ILMA and had an opportunity to practise on a manikin. Each participant then undertook airway management using the ILMA on five consenting, anaesthetized subjects undergoing elective surgery in whom tracheal intubation was considered necessary. Exclusion criteria included weight greater than 120 kg, known airway pathology and patients in whom the risk of aspiration was considered high.
After induction of anaesthesia and administration of non-depolarizing relaxant drug, the neck was immobilized in a neutral position using manual inline stabilization. The patient was ventilated with 100% oxygen; anaesthesia was maintained using propofol total intravenous anaesthesia titrated to a bispectral index of between 40 and 60. Cricoid pressure was applied. The laryngoscopic view was assessed by the anaesthetist according to the method of Cormack and Lehane 8 and subsequently by the participant who was blinded to the grade assigned by the anaesthetist. The participant then attempted to site the ILMA and ventilate the patient. Time to ventilation (after the laryngoscope was removed) and any requirement to briefly remove cricoid pressure were recorded. Once ventilation had been established, blind intubation was attempted. Three attempts were permitted with adjustment of the ILMA forward and back as recommended 9 . Time to intubation or failure was recorded. The anaesthetic proceeded thereafter at the discretion of the anaesthetist. Each intubator performed laryngoscopy and intubation via the ILMA on five subjects.
Demographic variables and intubation predictors (Mallampati score and thyromental distance) were recorded. Participants assessed ease of insertion for each subject on a four point scale (1=easy, 2=okay, 3=hard, 4=difficult). Each participant also completed a feedback survey (after five subjects) containing four statements on ease of use, applicability in participant's practice, whether the participant would want the device to be available during all intubations and support of further evaluation in clinical practice. Responses to the statements were recorded on a five-point scale (strongly agree=1 to strongly dis-agree=5).
Statistics
Grades of laryngoscopic view obtained by anaesthetists and participants were compared with Mann Whitney U tests. The mean times to ventilation and intubation for the first two and last two attempts by each occasional intubator were compared using a one-tailed Student's t-test to assess "learning" with practice. Failure rates were compared using Fishers Exact Test. All tests were performed using GraphPad Prism ® v3.0 statistical package (San Diego, California).
RESULTS
Six occasional intubator ambulance officers, 5 occasional intubator emergency department medical officers and 5 naïve intubators used the ILMA on 80 subjects. Patient demographics for each group were similar ( Table 1 ). Participants generally achieved worse laryngoscopic views than anaesthetists ( Table  2 ). The frequency of Cormack and Lehane grades 3 or 4 views was about 30% in the groups with advanced airway experience and 72% amongst the group of naïve intubators. Anaesthetists noted one grade 3 view in each group; one of these patients could not be intubated via the ILMA by the participant. All patients were successfully ventilated via the ILMA; the mean time to ventilation was 34 seconds ( Table 2 ). Cricoid pressure had to be released in three patients in order to obtain adequate ventilation. The overall success rate for intubation was 86% ( Table 2 ). The mean time to intubation, when successful, was 33 seconds. Cricoid pressure had to be released in 10 (14%) in order to achieve intubation. Forty-eight (60%) subjects were intubated on the first attempt, five (6%) on the second and 16 (20%) on the third attempt. Poor (grade 3 or 4) laryngoscopic views were obtained in four out of the eleven patients who were not intubated via the ILMA. All four were in the naïve intubator group (Table 2) . One patient could not be easily ventilated using a bag-valve mask and oral airway. The participant, a naïve intubator who had assessed the laryngoscopic view as grade 4, inserted the ILMA in 22 seconds to establish easy ventilation and intubated within a further eight seconds.
Comparing participant performance on the first two subjects to the last two subjects failed to demonstrate statistical evidence of improvement ( Table 3) .
The median scores on the feedback forms for all questions and all groups was 1 (strongly agree) except for "The ILMA is easy to use" which was rated as 2 (agree) by the naïve intubator group.
DISCUSSION
Direct laryngoscopy is a difficult skill to acquire and maintain. Factors such as neck immobilization, cricoid pressure, the urgent need for intubation, unusual positions and a lack of muscle relaxation are often encountered in the pre-hospital setting and in the emergency department. These make failure more likely and thus a suitable alternative more important. The ILMA may be a useful adjunct since it will usually allow ventilation even when intubation fails and provides better gas exchange than that achieved with a facemask 10, 11 . This is the first study, of which we are aware, to look at "occasional intubators" with cricoid pressure and in-line cervical spine immobilization. In our study we used both paramedical and medical personnel in order to increase the "generalizability" of the technique to the field and hospital settings. Each participant had five opportunities only. This was to prevent them acquiring expertise in the technique which could not subsequently be maintained except by frequent re-training, an opportunity not readily available to many ambulance officers. The use of manual in-line stabilization and cricoid pressure was designed to simulate two of the realities of the trauma setting which can easily reduce the chances of successful intubation.
We recorded the laryngoscopic views obtained by the participants in our study. Grades 3 and 4 could be expected to be associated with a higher rate of failed intubation using traditional intubation techniques in the hands of personnel not undertaking intubation regularly. Although the occasional intubators (OIA and OID) in our study more frequently reported higher grades of laryngoscopy than the anesthetist, this was not associated with an increased time to either ventilation or intubation via the ILMA compared with easier grades, nor was it associated with an increased failure rate of intubation (see Table 4 ).
The 100% success rate of ventilation in this trial is comparable to the 81-98% rate in other studies 3, 4, [12] [13] [14] [15] . The mean time to ventilation of 34 seconds is also comparable to the 20-62 second range in the literature 12, 13, 15 .
The 86% successful intubation rate falls between the lower rates (43-67%) quoted for inexperienced personnel 4, 13 and the higher rates (84-96%) reported for anaesthetists 7, 9, 14 . The success rate with cricoid pressure applied (74%) was higher than that achieved Success rates for tracheal intubation by trained paramedics are generally high (>90% in most reported series). However, these high success rates are mostly achieved in patients in whom vital signs are absent and who seldom recover. The success rate in patients with vital signs (medical emergencies and trauma) is lower, reported at less than 75% in a recent study -the only one to examine this subgroup 16 . In these situations oxygenation is usually achieved by facemask ventilation until more skilled personnel and equipment are available. Our study results suggest that ILMA would be of use in this situation.
Despite these encouraging findings, our results must be tempered in the light of the limitations of this study. Our patient population had a significant predominance of females reflecting the nature of elective surgery necessitating intubation (largely laparoscopic procedures). As such, our results may not truly reflect outcomes to be expected in trauma patients where male patients predominate. Only trials undertaken with real trauma patients will show if successful ventilation and intubation rates are comparable to those we observed. In addition, the use of muscle relaxants is not currently part of the Tasmanian Ambulance protocol for airway intervention. The patients in this study received muscle relaxants and this may have made insertion of the ILMA and subsequent intubation easier.
The universally positive view of the ILMA by participants in this study and its ease of use after little training lend support to the argument for an evaluation of the ILMA as both an airway and an intubating device in the prehospital setting. We are planning to commence an eighteen-month prehospital evaluation with the Tasmanian Ambulance Service in January 2004.
